The article presents the evaluation of spatial-temporal characteristics of Kazakhstan arid and semi-arid areas' vegetation on the basis of time series of differential and integral vegetation indices. It is observed the negative trend of integral indices for the period of 2000-2015. This fact characterizes the increase of stress influence of weather conditions on vegetation in Kazakhstan territory during last decade. Simultaneously there is a positive trend of areas of zones with low values of IVCI index. Zoning of the territory of Kazakhstan was carried out according to the long-term values of the normalized integral vegetation index, which is characteristic of the accumulated amount of green season biomass. Negative trend is marked for areas of high productivity zones, long-term changes in the areas of low productivity zones have tend to increase. However long-term values of the area of the middle zone are insignificantly changed. Location boundaries of this zone in the latitudinal direction connects with a weather conditions of the year: all wet years, the average area is located between 46 0 -49 0 N, and the all dry years -between 47 0 30'-54 0 N. The map of frequency of droughts was formed by low values of the integral vegetation condition index which calculated from satellite data.
INTRODUCTION
Kazakhstan is a transcontinental country located on the border of Europe and Asia. Kazakhstan Republic occupies large area -2,7 mln.km 2 . The most part of this area is located in arid and semi-arid zones and is used as pastures. For these zones current is desertification problem which connected as climate changes as increased anthropogenic impact. It is known that the last decade for the territory of Kazakhstan is characterized by a some increase of continentality of climate and, as a consequence, an increase of situations with adverse and extreme weather events, among which the most dangerous is the drought (The III-VI National Communication, 2013). As noted, the increase in mean annual and seasonal surface air temperature especially in the summer months is observed ubiquitously. Climate changes contribute to expansion of dry lots and increase of frequency of droughts, which negatively affects crop yields. Probability of droughts on grain producing regions of Kazakhstan is 16% (1 time per 7 years). Due to climate change it is expected that the frequency of strong and medium droughts will change Precipitation for the territory of Kazakhstan have significant spatial irregularity. The average annual rainfall in the territory of Kazakhstan ranges from 130 to 1600 mm. In the flat part of the country rainfall decreases from north to south. In the north, rainfall is about 400 mm, in the central belt -up to 300 mm and in the south -up to 150 mm. The deficit of precipitation is the most important component of the drought. The task of restoring fields of precipitation and amount by using ground data practicalli not solved with acceptable accuracy. Традиционно засухи и засушливые явления диагностировались по данным наземных метеостанций. Network of meteorological stations is still rare and conducted measurements are interpolated for large territories.
Satellite observing system does not have these disadvantages, enabling regular monitoring of ground surface in different parts of the spectrum and for large areas, often located in sparsely populated, inaccessible places. In addition, the accumulated long time series of satellite data allow us to evaluate not only the current state of the vegetation, but their changes in different periods. Researchers of various countries are actively involved in the issues of drought detection, risk identification and assessment of the damage (Seiler and al., 2010; Zhang and al., 2010; Savin and al., 2010) . The mapping of areas with a greatest risk is one of the important tasks. Remote sensing data are widely used as the main source of information. Currently, satellite data are generally accepted, objective and reliable source of information for a wide range of investigations and vegetation monitoring. Since 2000 space monitoring of republic area is implemented in order to register vegetation condition changes and desertification zones detection in Kazakhstan. To create effective identification method of desertification areas it is necessary to distinguish seasonal changes which was caused weather conditions variations from sustainable vegetation degradation in long lasting period. The vegetation cover of Kazakhstan territory including arid and semi-arid zones, which largely affected by the stress depending on weather and climatic conditions is object of study. A vegetation cover is the most dynamic part of the underlying surface, responsive to changing weather conditions.
MAIN BODY

The Study Area
Data and methodology
Long-term series of remote sensing data are available tool for monitoring and mapping changes in land surface, including the state of vegetation. Satellite information is used in the real-time monitoring as well as for studies of long-term changes. Evaluation of spatial-temporal characteristics of vegetation in Kazakhstan is carried out by low-resolution satellite data on seasonal changes in the differential indices and long-term changes of the integral indexes for period 2000-2015. Differential vegetation indexes describe well the seasonal changes, and integral vegetation indices are effective for analysis of many years seasonal variations. In addition differential and integral vegetation indices can be used for recognize of drought, monitoring of it and assessment of its impact on the productivity of pastures and crops on almost the entire territory of Kazakhstan. Tools used for estimate of the spatial-temporal features of vegetation cover of Kazakhstan based on time series satellite indexes includes such indices as: Normalized Differential Vegetation Index (NDVI) effectively use for estimation of seasonal and many year dynamic of state of vegetation cover (Rose and al., 1973) :
where NDVI = Normalized Differential Vegetation Index NIR = the near infrared band value RED = the red band value Vegetation Condition Index (VCI) use for analysis of weather impact on vegetation cover state during vegetative season (Kogan, 1997) :
( 2) where NDVI max , NDVI min = extreme values of NDVI index in each pixel for the entire period of observation.
Integral Vegetation Index (IVI) use for estimation of many year variations of state of vegetation (Spivak and al., 2009 (Spivak and al., 2009) . Index characterizes the impact of weather conditions on the vegetation in the whole season. Integral indexes are calculated by following formulas: Values of VCI, IVCI indices less than 30% are a good indicator of drought because a decrease of yield in this case is noted equal or more 20% from normal (Kogan, 1990) . Using the VCI-techniques is main for monitoring of drought conditions on the Kazakhstan territory . A drought can have different impact on the productivity of vegetation. It was proposed to evaluate the effect of drought impacts (intensity) based on the three-point scale (Spivak and al., 2009 ): 0,2 <VCI <0,3 -moderate drought; 0.1 <VCI <0,2 -strong drought; VCI <0,1 -a very strong drought. Analysis of remote sensing data shows that areas of lots with a very strong damage of vegetation sharply increase as result increasing drought duration, (Figure 1 ). The diagram of changing of area characteristics of sites with low VCI values for Kostanai region in the dry 2012 is shown in Figure 1 . According to satellite data the area of plots in the Kostanai region with VCI<0.1, referred to the area of the region, (very severe drought) exceeded the 50% threshold in the 2nd decade of June. Values VCI<0.3 considered criterion of drought detection. The introduction of the next scale of rank is offered for use in a rough estimate of the intensity of the drought on the territory of the Republic of Kazakhstan: 0.2<VCI<0.3 -moderate drought; 0.1<VCI<0.2 -strong drought; VCI<0.1 -very strong drough. A more stringent condition IVCI <0.1 becomes significant for the entire territory of the Republic actually since 2006. This fact indicates an increase in the frequency of dry years in the second half of the period under review. This is also confirmed by the negative trend in long-term changes of the integral index IVI, IVCI, both for Kazakhstan and for its individual parts (region, district). Rows of differential vegetation indices are calculated as 8-day composites by satellite data with low resolution during the growing seasons (April-September) for period 2000-2015. The existence of long-term series of calibrated data gives opportunity for the ranking of any year in the many year row and identifies trends of changes in a vegetation state
Results and discussion
The territory of Kazakhstan is characterized by latitudinal distribution of natural areas with different vegetation productivity. Long-term dynamics of areas of zones with different vegetation productivity is shown in Figure 3 . Negative trend is marked for areas of high productivity zones, long-term changes in the areas of low productivity zones have tend to increase. Such principle of zoning showed a strong dependence of the areas allocated to zones and their promotion in the latitudinal direction due to the weather conditions of each year. Areas with a maximum frequency of dry conditions are detect in the above map-scheme. These include: 1) the western part of Kostanai region; 2) land on the borders of Akmola and Karaganda oblasts and the East Kazakhstan region; 3) land on the border of Kostanay, Aktobe and Kyzylorda oblasts; 4) Pribalkhashie.
Such data are important a priori information for monitoring of the emergence and development of drought in each growing season.
CONCLUSIONS
The technology of forming long-term series of vegetation indices is based on remote sensing data from low resolution NOAA/AVHRR images. Satellite data provides a general integral evaluation of the productivity of land large areas without the consideration of local landscaping features of separate sites. Zoning the territory of the Republic of Kazakhstan in terms of vegetation productivity was achieved through the use of long-term distributions of vegetation indices. The tendency to increase of areas with vegetation low productivity is shown. Additionally, the use of time series of integral vegetation conditions index (IVCI) allows to get important information about the long-term dynamics of vegetation. The presence of the negative trend of the integral values of vegetation indices for almost the entire territory of Kazakhstan should be especially noted. The highest rate of their decline is noted for the western regions of Kazakhstan. This fact can be explained by the influence of a range of reasons, but the main role is certainly played by the changes of agro-climatic conditions, including increased salinity and soil degradation. Contrast of weather conditions is enhanced too, as evidenced by the increase in the amplitude of deviations of the integral vegetation index of from the long-term trend of changes. Note that the increase of frequency, duration and intensity of drought conditions on the Republic territory in the second half of the time period 2000-2015 is confirmed by the data of meteorological observations too.
To identify the reasons of the negative trend of values of the integral vegetation indices need use satellite data of higher resolution in addition to review cards. However, shown in this article annual increase in the amplitude of deviation from the long-term trend line of the integral index is evidence for the impact of aridity on the deteriorating condition of the vegetation.
Finally, based on analysis of satellite imagery we can conclude that the decade of 2000-2015 is characterized by increased negative climate impact on vegetation for the whole territory of Kazakhstan and semi-arid / arid zones in particular. 
